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_Autométic 'Processifng System of ,Seismograms in Japan Meteorological Agencf)r
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) Japan Meteoroglcal Agency mstalled a magnetlc tape recordig selsmograph system at more
‘than 70 weather stations in order to detect shallow earthquakes of magmtude down to'3
occurring in- Japan and its vicinity. The annual number of the events. of magn1tude larger
than ‘3 in the area will -be a few thousands in usual seismic activity. And, it is expected that’
the number of records made by the seismographs of the network will be 50,000 a year on
the average (Ichxkawa 1978). . ’

To deal with this amount of records, the conventional manual operation should be’ replaced
as far as possible by automatic prosesses. For this purpose, JMA had since 1970 been engaging
the development of an automatic system for processmg seismograms . of the magnetic tape,
and, an - automatic processmg ‘system for routme work was installed in the Selsmologlcal
D1v1sxon in 1975. S L -

The earthquake records on the magnet1c tape is processed by the system in the followmg
order : g '

1) The earthquke records stored as analog data on the itape are digiﬁzed ‘through on an
A-D convertor. The sampllng frequency for the seismic data is about 30 Hz (2 KHz for the
-input analog data).

2)- The magnetlc tape on which d1g1tlzed seismograms are stored (D tape) is fed into the
said automatic processmg system The system performs analysis' of ‘the seismograms in' the .
followmg way ; :

1) Unpackmg of the stored seismograms on the D tape.’

ii) Decodmg of station number, and date and time of earthquake occurrence. )

i) ‘Removing of DC offset, fixing of the begining of earthquake record, and evaluatlon'-
of noise levels. N :

iv) Reading of P and S arrival times, maximum amplitude, etc. " .

v) - Reading results are sent as output to the magnetic tape and hne printer, with the
procedure belng brought back to i).

k 3) By the use of the magnetic tape mentioned in 2-v), the seismogram, readmg results,;
etc. are reproduced on a graphic display attached to-the systenlfor evaluation by an operator
If the results are found_not good, a point as consider appropriate on’the seismogram of the

_ graphic-display is externally indicated to the unit through a joystic, and the value of the said
. point is read by the computer to replace the prevlous value given by the computer.
- 4) The magnetic tape with the checking of the reading results completed is edited and‘
- sorted 1nto chronological order to determine earthquake pararneters ’

5) ‘Based on the results of determined earthquake paramaters, residuals of P and S
arrival times, and of max1mum amplltudes are calculated. Revision of the readlng results is
carried out.

. 26) The magnetlc tape is edited to prepare observatlon tables classlfled by station and time.

- At Step 2 where . the analysis of se1srnogram is performed, the processing- of-one record -
w111 require 5-8 seconds, and- the sexsmograms and results given by the computer are repre-
‘duced oni the display screen within several seconds
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Fig. 11. An exarﬁple of print out of results produced by the automatic processmg system for
' seismograms. .
- LIST OF DATA TU BE REREAD
ST, WAME TKAKI ST, nO, 17 .
P DIRECTION SHOULWY. BE  +-+/-+- SEQUENTIAL DATA HO.= | 8
.CHECK MZ. -1.5 SEOUENTLAL DATA W0O,= 19
CHECK P 119.5 SEQUENTIAL DATA NQ,= 42
. ', . . . . . (
ST, NAME " SAPP . 877, NO, .31
CHECK P 192.1 SEQUENTIAL OATA NO,= 37
LIST OF DATA 10 BE REREAD
ST, MU,= 35 ° 5T, WNANE=SUTT CHECK S -162.,5 ) DATA Nl,= " ]6
ST, WO.= 17 ST, MAME=KAKI "CHECK MZ =15 DATA NO,= 19
ST, MO,z 56 ST. HAME=HAKD . CHECK § -13%.,5 - DATA NO,= 20
ST, NU.= 31 ST. MAUE=SAPP  CHECK P 1921 CDATA RO,z 37
ST, NQ,z 63 ST. NAMEzHUNJ CHECK P 149,7 DATA nU,= - 59
ST, NO,= 36 ST. NAME=]SHI CHECK MH 0,9 DATA NO,= 40
ST, WO,= 17 ST HAME=KAKI CHECK P~ 119.5 DATA Nl,=  42.
ST, NDy= 8- ST. NAMEsMATS  CHECK P 106,49 DATA NO,= 43
ST. NU,z &  ST. NA“E:MATS. CHECK S 705,35 - ‘nArA NO. = 43
s .
- Fig. 12. An example of output of data misread by the automatic. processing system, whlch are given
by. comparlson of theorectlcal arrival times and amplitudes calculated by " the earthquake
parameters and those” plcked by the system. ’
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